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KRXU SUHVHQWDWLRQ WLPH VORW VSUHDG RXW RYHU D IXOO GD\
DWWHQGDQFHYDULHG VLJQLILFDQWO\ZLWKPRUQLQJSURMHFWVKDYLQJD
PXFK ORZHU DWWHQGDQFH $Q DOJRULWKP ZDV GHVLUHG WKDW ZDV
UREXVWZLWKUHVSHFW WRYDU\LQJHYDOXDWRU $QHZDOJRULWKPIRU
DJJUHJDWLQJUDQNVIURPDODUJHQXPEHURILQFRPSOHWHMXGJPHQW
ZDV GHYHORSHG DQG DSSOLHG WR WKH SURMHFWV WR VHOHFW D
ZLQQHU 7KLV SDSHU SUHVHQWV WKH QHZ DOJRULWKP WHVWV WKH QHZ





9RWLQJ V\VWHPV KDYH D ORQJ KLVWRU\ DQG DUH VWLOO EHLQJ
UHVHDUFKHG 7KLV WLPH UHIHUULQJ WR D FRPSHWLWLRQ HYHQW ZH
ZHUH DEOH WR GHVLJQ D QHZ YRWLQJ V\VWHP IRU WKH UDQNLQJ
SURFHVV $IWHU GHVLJQLQJ WKH SDSHU EDOORWV GLVWULEXWH WR WKH
DXGLHQFHV DQG FROOHFW WKH GDWD WKH QHZ DOJRULWKP KDG EHHQ
WHVWHG
5HJDUGLQJ WR WKH VLWXDWLRQ WKH QHZ DOJRULWKP VKRXOG EH
DEOH WRGHDOZLWKSDUWLDO UDQNLQJ WLH UDQNLQJVDQGGHWHUPLQH
WKH IXOO UDQNLQJ UDWKHU WKDQ VLPSO\ SLFN VLQJOH ZLQQHU 7KH
DOJRULWKPZHGHVLJQHGWRDGGUHVVWKHVHIHDWXUHVDQGUHIHUWR
LW DV D ³6HTXHQWLDO 3DLU 5DQN´ V\VWHP ZKLFK LV D SDLUZLVH
FRPSDULVRQEDVHG YRWLQJ V\VWHP :H ZLOO LQWURGXFH WKH
DOJRULWKP DQG VWXG\ LWV DELOLWLHV7KLV V\VWHPKDV DOVREHHQ
FRGHGRQ5SODWIRUPDQGWKHFRPSXWDWLRQDOSHUIRUPDQFHZDV
DOVRH[DPLQHG
7KH 6HTXHQWLDO 3DLU 5DQN V\VWHP DSSHDUV WR EH QHZ
DPRQJ WKH VLQJOHZLQQHU YRWLQJ V\VWHPV :DUUHQ ' 6PLWK
GHILQHV D VLQJOH ZLQQHU LQ DQ HOHFWLRQ DV ³WKH FDQGLGDWH
PD[LPL]LQJ WKH WRWDO VXP RYHU DOO YRWHUV RI EHQHILW ZLQV
>@´ :KHQ SHRSOH WKLQN RI YRWLQJ VHYHUDO V\VWHP DUH
IUHTXHQWO\ WKRXJKW RI LQFOXGLQJ 0DMRULW\ 9RWLQJ >@ WKH
FDQGLGDWHJHWV WKHPRVWYRWHZLQV%RUGD&RXQW >@ DZDUG





7KHYRWLQJ V\VWHPSURYLGHV D VRFLDO FKRLFH IXQFWLRQ WKDW
WDNHVDVLQSXWDSURILOHRIFDVWEDOORWVDQGSURGXFHVDVRXWSXW
WKH QDPH RI WKH HOHFWLRQ ZLQQHU>@ 7KLV QHZ DOJRULWKP LV
EDVHGRQWKHSULQFLSOHRIWKH³V\VWHPVLQZKLFKHDFKYRWHLVD
SUHIHUHQFH RUGHULQJ RI WKH FDQGLGDWHV´ >@ 7KH SUHIHUHQFH
RUGHUV IURP HDFK MXGJH LV WKHQ FRPSDUHG DJDLQVW HYHU\
SHUPXWDWLRQRI WKH HLJKW SURMHFWV FDQGLGDWHV%\SURYLGLQJ






7KHUH LV DJUHDW UDQJHRI YRWLQJ V\VWHPV GHYHORSHG RYHU
WKH FHQWXULHV :DUUHQ ' 6PLWK KDV GLYLGHG WKHP LQWR ILYH
FDWHJRULHVRIVLQJOHZLQQHUYRWLQJV\VWHPV>@
 6\VWHPVWKDWLJQRUHWKHYRWHV








LQ WKH WKLUG FDWHJRU\ ³6\VWHPV LQ ZKLFK HDFK YRWH LV D
SUHIHUHQFHRUGHULQJRI WKHFDQGLGDWHV´(YHQZLWKLQ MXVW WKLV
RQH FDWHJRU\ WKHUH DUH DERXW  GLIIHUHQW VLQJOHZLQQHU
YRWLQJ V\VWHPV ZLWK VHYHUDO YHU\ GLIIHUHQW NLQGV RI
DSSURDFKHV
6HYHUDO V\VWHPV ZHUH EDVHG RQ SDLUZLVHFRPSDULVRQ
ZKLFK SURYLGH WKH FRPSDULQJ SURFHVVHV EHWZHHQ HLWKHU D
UDQGRP SDLU RI WKH FDQGLGDWHV RU DPRQJ HDFK SDLU RI WKH
FDQGLGDWHV2XU6HTXHQWLDO3DLU5DQNV\VWHPLVDOVREDVHGRQ
WKLV PHWKRGRORJ\ 6RPH SRSXODU YRWLQJ V\VWHPV ZLWK WKH
SDLUZLVH FRPSDULVRQ DUH *LEEDUG 5DQGRP 3DLU $OODQ
*LEEDUG>@%ODFN¶V6\VWHP'XQFDQ%ODFN>@





DZDUGLQJ GLIIHUHQW VFRUHV WR GLIIHUHQW UDQN RUGHUV DQG SLFN
WKHFDQGLGDWHZLWK WKHPD[LPXPVFRUHDV WKHZLQQHU6RPH
SRSXODU YRWLQJ V\VWHPV ZLWK WKLV SURFHGXUH DUH 1DXUX
%HQMDPLQ 5HLOO\  >@ %RUGD &RXQW  >@
&RQGRUFHW /HDVWUHYHUVDO 6\VWHP  >@ DQG 1DQVRQ
%DOGZLQ(OLPLQDWLRQ(GZDUG-1DQVRQ>@
6HYHUDO RI WKH V\VWHPV ZHUH XVLQJ WKH PDMRULW\ YRWLQJ
FRQVLGHULQJ WKH FDQGLGDWH ZKLFK JHWV WKH PRVW YRWHV DV WKH
ZLQQHU 7KH XVDJHV RI SUREDELOLWLHV ZHUH H[WHQGHG WKH
DSSOLFDWLRQ ZD\V RI WKH PDMRULW\ YRWLQJ LQ SUDFWLFHV 6RPH
ZLGHO\ XVHG YRWLQJ V\VWHPV ZLWK WKH PDMRULW\ YRWLQJ
SURFHGXUHV FRQWDLQV ,QVWDQW 5XQRII 9RWLQJ 1LFRODXV
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YRWH LV D SUHIHUHQFH RUGHU DPRQJ WKH FDQGLGDWHV 6HOHFW 
FDQGLGDWHVDWUDQGRPDOOSDLUVHTXDOO\OLNHO\WKHQSHUIRUPD
FDQGLGDWH HOHFWLRQ DPRQJ WKHP E\ LJQRULQJ WKH RWKHU 1
FDQGLGDWHV LQ HDFK SUHIHUHQFH RUGHULQJ >@ 6LPLODU WR RXU
V\VWHP *LEEDUG 5DQGRP 3DLU XVHV D SDLUZLVHFRPSDULVRQ
SURFHGXUH IRU WKH ILQDO ZLQQHU 7KH NH\ GLIIHUHQFH LV WKDW
*LEEDUG5DQGRP3DLUVHOHFWVRQO\FDQGLGDWHVRXWRIWKH1
FDQGLGDWHV)URPWKHOLWHUDWXUHUHYLHZZHKDYHQ¶WIRXQGDQ\
DOJRULWKP ZKLFK FRXOG WROHUDWH SDUWLDO UDQN WLHV DQG
GHWHUPLQH WKH IXOO UDQNV DW WKH VDPH WLPH DV WKH 6HTXHQWLDO






DOO FDQGLGDWHV ,I WKHUH DUH 1 FDQGLGDWHV WKH QXPEHU RI WKH
IXOO SHUPXWDWLRQ RI DOO SRVVLEOH YRWHV ZRXOG EH 1
&RPSDULQJ WKHRUGHUV LQ WKHEDOORWVZLWKHDFKSHUPXWDWLRQµV
RUGHU RI 1 FDQGLGDWHV E\ PDWFKLQJ WKH SUHIHUHQFH RUGHU RI
HDFK VHTXHQWLDO SDLU 7KH QH[W VWHS LV WR DFFXPXODWH WKH
QXPEHURISUHIHUHQFHRUGHUILWIRUHDFKSHUPXWDWLRQ7KHJRDO
LV WR ILQG WKH PD[LPXP ILW QXPEHU DPRQJ DOO SHUPXWDWLRQV
DQGUHWXUQWKHRSWLPDOSHUPXWDWLRQV
3URFHGXUH
 *HQHUDWHWKHSHUPXWDWLRQVRIDOOSRVVLEOHYRWHV P 




LV WKH UDQNRUGHU RI WKH kWK FDQGLGDWH LQ WKH mWK
SHUPXWDWLRQ)LVWKHILWQHVVPDWULFHVIRUHDFKFDQGLGDWH¶V
SUHIHUHQFH RUGHU  kmF PHDQV WKH SUHIHUHQFH RUGHU RI
kWK FDQGLGDWH DQG k+1)th FDQGLGDWH LQ WKH SHUPXWDWLRQ
GRHV ILW ZLWK WKH SUHIHUHQFH RUGHU RI WKH VDPH DGMDFHQW
SDLU LQ WKH EDOORW LH HLWKHU ERWK LQ DVFHQGLQJ RUGHU RU
ERWK LQ GHVFHQGLQJ RUGHU  6R D QRQILW  kmF  LV
GHILQHG DV WKH UDQN RUGHU RI SDLU LQ SHUPXWDWLRQ YLRODWHV
WKH RUGHU RI VDPH SDLU LQ WKH EDOORW ,I DQ\ UDQN LQ HDFK
SDLU LV  LQ WKH FDVH RI SDUWLDO UDQNLQJ     kjkj VV 
WKHQWKHRUGHULVWUHDWHGDVDQRQILW,IWKHUDQNLVDWLHLQ
HDFKSDLUWKHRUGHULVDOVRFRQVLGHUHGDVDQRQILW






VV    kmF 























Voters N1 N2 N3
1 1 2 3
2 1 1 2
3 0 1 3




Permutations N1 N2 N3
1 1 2 3
2 1 3 2
3 3 1 2
4 3 2 1
5 2 3 1






VDPH DGMDFHQW SDLU LQ ERWK YRWHUV¶ FKRLFHV DQG LQ WKH
SHUPXWDWLRQV,Q WKHILWQHVVPDWULFHVDQHOHPHQWHTXDOV WR
UHSUHVHQWV DV WKH SUHIHUHQFH RUGHU ILW DQG  LQGLFDWHV WKH
SUHIHUHQFH RUGHU GRHV QRW ILW  :H H[DPLQH WKH SUHIHUHQFH
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$VVKRZQ LQ WKHDERYH9RWHUSUHIHUV1 WR11!
1,Q3HUPXWDWLRQWKHUDQNRI1LVDOVRKLJKHUWKDQ1
7KHUHIRUHWKHSUHIHUHQFHRUGHUILWRI1YV1LV6LPLODUO\












3HUPXWDWLRQ  DJDLQVW  YRWHUV ZH JRW WKH [ PDWULFHV
VKRZQ LQ 7DEOH  )LJXUH  GHPRQVWUDWHV WKH  ILWQHVV
PDWULFHV IRU WKH IXOO SHUPXWDWLRQV E\ FRQWLQXDOO\ FRPSDULQJ































Voters N1 N2 N3
2 1 1 2
Preferenceorder:N1=N2
Voters N1 N2 N3







Voters N1 N2 N3
1 1 2 3
Preferenceorder:N1>N2 Preferenceorder:N1>N2
BothagreeonN1>N2
Permutations N1 N2 N3
2 1 3 2
)LJXUHDSUHIHUHQFHRUGHUILWH[DPSOH
Voters N1 N2 N3
1 1 2 3
Permutations N1 N2 N3























3HUPXWDWLRQV 1 1 1
   











RSHQ VRXUFH SODWIRUPV WR H[SORUH XQGHUVWDQG DQG DQDO\]H
GDWD>@7KHUHZHUH WHDPVSDUWLFLSDWLQJ LQ WKHHYHQWDQG
EDOORWVLQWRWDOLQFOXGLQJWLHV7DEOHLVWKHH[DPSOHRI
WKH EDOORW LQFOXGLQJ WLH UDQNV 7KH LQSXW GDWD LV WKH UDQNLQJ




















       
       
       
       
       
       
       

,Q WKLV HYHQW WKHEDOORWVZHJDWKHUHG LQFOXGH LQFRPSOHWH
YRWHVDVQRWHYHU\YRWHUZHUHDEOHWRDWWHQGWKHZKROHHYHQW
$V VKRZQ LQ WKH WDEOH  ZH DOVR KDG WLH LQ WKH EDOORW 2XU
DOJRULWKP GLG DOORZ WKHVH EDOORWV HQWHU DV LQSXW DQG KDQGOH








D UDQNLQJ UHVXOW ZLWK WKH EDOOHW GDWD WKHUH ZRXOG DOVR EH D
QHFHVVDU\FRPSDULVRQRQWKHUHVXOWZLWKWKHH[LVWLQJUDQNLQJ
PHWKRGV HVSHFLDOO\ZLWK WKH FODVVLFDO RQHV+HUHZHSLFNHG
XSWKHWZRPRVWSRSXODURQHV±%RUGD&RXQW>@DQG%XNOLQ





5DQNLQJ 3URMHFW1R%RUGD&RXQW %XNOLQ 6HTXHQWLDO3DLU5DQN
   
   
   
   
   
   
   





GLIIHUHQW IURP WKH UHVXOWV RI WKH 6HTXHQWLDO 3DLU 5DQN 7KLV
GLIIHUHQFH RQ WKH UDQNLQJ UHVXOW LV QRW RQO\ VKRZLQJ WKH
GLIIHUHQW IRFXVLQJ SHUVSHFWLYHV IURP WKH GLIIHUHQW PHWKRGV
EXW DOVR VKRZLQJ WKH GLIIHUHQW DSSOLFDWLRQ DUHDV RI WKH
GLIIHUHQW PHWKRGV $QG WKHUH ZHUH RWKHU GLVDGYDQWDJHV
VKRZLQJ RQ %RUGD &RXQW >@ DQG %XNOLQ >@ ZKLOH WHVWLQJ
RXWWKLVFRPSDULVRQUHVXOWV
)LUVWO\ 6HTXHQWLDO 3DLU 5DQN KDV D GLIIHUHQW GHVLJQLQJ
SHUVSHFWLYH IURP WKH  FODVVLFDO PHWKRGV )RU %RUGD &RXQW
DQG%XNOLQWKH\ZHUHIRFXVLQJRQHYHU\VLQJOHFDQGLGDWHDQG
ORRNLQJIRUWKHWUXHZLQQHUIURPWKHFRPSHWLWLRQ8QGHUWKLV
DVVXPSWLRQ RI WKHVH PHWKRGV WKH UHODWLYH SRVLWLRQV DPRQJ
HDFKRIWKHFDQGLGDWHVZRXOGEHLJQRUHGEHFDXVHWKHUHVXOWLV
RQO\ UHOHYDQW IRU WKH ZLQQHU 2Q WKH RWKHU KDQG 6HTXHQWLDO
3DLU 5DQN LV ORRNLQJ IRU WKH FORVHVW UDQNLQJ RUGHU IURP WKH
YRWHVFRPSDULQJZLWK WKHIXOOSHUPXWDWLRQZKLFKPHDQV WKH
WDUJHW RI 6HTXHQWLDO 3DLU 5DQN LV ORRNLQJ IRU WKH ZKROH
UDQNLQJ RUGHU UDWKHU WKDQ WKH ZLQQHU FDQGLGDWH 7KH UHVXOWV
IURP6HTXHQWLDO3DLU5DQNPD\GLIIHUHQWIURPRWKHUPHWKRGV




6HFRQGO\ 6HTXHQWLDO 3DLU 5DQN KDV WKH DGYDQWDJH RQ
VWUDWHJLFSODQQLQJIRUSLFNLQJXSWKHULJKWVHTXHQFHRUGHURI
DOO WKH SURMHFWV )URP WKH PDQDJHPHQW SHUVSHFWLYH LI WKH
FRPSDQ\ZRXOG OLNH WRSLFNXS WKHRQO\SURMHFW WRGR LQ WKH
SHULRGRIWLPHWKH\PD\QHHGWRSLFNXSWKHZLQQHUWKURXJK
WKHYRWLQJ)RUPRVWRIWKHWLPHIRUWKHSURMHFWPDQDJHUVLQ
WKH FRPSDQ\ WKH\ QHHG WR ³XQGHUWDNH GHWDLOHG SODQQLQJ WR
HQVXUH WKDW WKH DFWLYLWLHV SHUIRUPHG GXULQJ WKH H[HFXWLRQ
SKDVH RI WKH SURMHFW DUH SURSHUO\ VHTXHQFHG UHVRXUFHG
H[HFXWHGDQGFRQWUROOHG>@´6RLWPLJKWEHPRUHXVHIXOIRU
WKH SURMHFW SODQHUV WR NQRZ WKH SULRULW\ RUGHUV RI DOO WKH
SRVVLEOH SURMHFWV DORQJ ZLWK WKH FRQVLGHUDWLRQ RI WKH
DJUHHPHQWV IURP WKH YRWHUV EHFDXVH WKH YRWHUV DUH IURP
475
2015 Proceedings of PICMET '15: Management of the Technology Age
GLIIHUHQWGHSDUWPHQWVZLWKGLIIHUHQWFRQFHUQVRIWKHLUOLPLWHG
UHVRXUFHV DW WKH SHULRG )XUWKHUPRUH ZH ZHUH QRW UHDOO\
ORRNLQJ IRUJHW ULGRI WKH WLHV DW WKLV VWDJH7KH WLH UDQNLQJV
ZRXOGSURYLGHPRUHRSWLRQVIRUWKHSURMHFWSODQQHUVWRWDNHD
GHHS WKRXJKW RQ WKDW 7KH UHVRXUFHV SHUVRQDO VNLOOV
PDQDJHPHQW HQYLURQPHQWV DQG WKH UHDOWLPH VLWXDWLRQVPD\
EH FKDQJHG DORQJ WKH WLPHV VR WKH\ FRXOG KDYH WKH
IOH[LELOLWLHVWRDGMXVWWKHRYHUDOOSODQV
'XULQJ WKH FRPSDULVRQ SURFHVV WKH GLVDGYDQWDJHV RI
%RUGD &RXQW DQG %XNOLQ PHWKRG DUH DOVR FRPLQJ RXW DORQJ
ZLWK WKH GDWDVHW )RU %RUGD &RXQW WKH VHWXS RI WKH ZHLJKW
VFRUHV ZRXOG KDYH LPSDFW RQ WKH ILQDO RUGHUV HVSHFLDOO\ RQ










DEOH WRRXWSXW WKH ILQDO UDQN%\ UHYLVLWLQJ WKHEDOORWV WKHUH
ZHUHVHYHUDOFRQFHUQV
)LUVW RI DOO WKH WHFKQLFV RQ LQWHURSHUDWLQJ GDWD IURP WKH
EDOORWV ZRXOG DIIHFW WKH GDWDVHW HVSHFLDOO\ ZLWK WLHV 7KH
RULJLQDODVVXPSWLRQRI WKH6HTXHQWLDO3DLU5DQNV\VWHPZDV
LQSXWWLQJ GLIIHUHQW UDQNV WR GLIIHUHQW FDQGLGDWHV ,Q WKH UHDO
VLWXDWLRQ WKHUH ZHUH MXGJHV WKDW JDYH RXW WKH VDPH UDQN WR
GLIIHUHQW FDQGLGDWHV RU HYHQ GLIIHUHQW UDQNV WR D VDPH
FDQGLGDWH7KHVHEDOORWVZRXOGEHFRQVLGHUHGDVDELDVIRUWKH
GDWDHQWU\
6HFRQGO\ FRQVLGHULQJ DERXW WKH SDUWLDO UDQNV ZH FRXOG
QRW VLPSO\ DSSO\ WKH PDMRULW\ UXOH 'XULQJ WKH FRPSHWLWLRQ
VLQFHWKHEDOORWVZHUHFROOHFWHGLQWKHDIWHUQRRQWKHDXGLHQFH
PD\ MXVW SURYLGH SDUWLDO UDQNV IRU WKH SURMHFWV WKH\ FRXOG
UHPHPEHU7KHUHZHUHPRUHDXGLHQFHVYRWHGIRUWKHSURMHFWV











)LUVWO\ WKH VLQJOHGLUHFWLRQ SDLUZLVH FRPSDULVRQ PDNHV
WKHODVWSURMHFWOLVWHGQHYHUJHWLWVSDLUZLVHFRPSXWDWLRQZLWK
DQRWKHU SURMHFW ZKLFK LQFUHDVHG WKH QXPEHU RI PXOWLSOH
RSWLPD8VLQJDFRPSDULVRQZLWKHDFKSDLURIWKHFDQGLGDWHV
FRXOG EH D SRVVLEOH VROXWLRQ 6HFRQGO\ LI SDUW RI WKH
DXGLHQFHV RQO\ JDYH UDQNV WR WKH PRUQLQJ SURMHFWV ZKLOH
DQRWKHU SDUW RQO\ JDYH UDQNV WR WKH DIWHUQRRQ SURMHFWV WKH
ZKROH GDWDVHW ZRXOG EH GLYLGHG LQWR WZR SDUWV ZLWK WZR
ZLQQHUV±RQHIRU WKHPRUQLQJDQGRQHIRUWKHDIWHUQRRQ,Q
WKLVFDVHDQDGGLWLRQDOWLHEUHDNLQJIXQFWLRQVKRXOGEHDGGHG
)XUWKHUPRUH WKURXJK VRPH PRUH OLWHUDWXUH UHVHDUFKHV
WKHUHZHUHVRPHVFKRODUVWULHGWRPDNHH[WHQVLRQVRQH[LVWHG
PHWKRGV LQ RUGHU WR PDNH WKHP ZRUN IRU SDUWLDOO\ YRWLQJ
HVSHFLDOO\ IRU WKH %RUGD &RXQW 7KURXJK WKH UHVHDUFK RI
'DYLG 3ROHWW RI %DUG &ROOHJH >@ KH ZDV WU\LQJ WR GR D
PDWKHPDWLFDO DQDO\VLV RI %RUGD &RXQW ZLWK WKH 1RQ/LQHDU
3UHIHUHQFHV DQG SDUWLDOO\ YRWLQJ 7KH\ ³KDYH VXFFHVVIXOO\
GHYHORSHGDQH[WHQVLRQRI/LQHDU%RUGDZKLFKDOORZVYRWHUV
WR XVH SDUWLDOO\ RUGHUHG EDOORWV ZKLOH VWLOO DOORFDWLQJ EDOORW
%RUGD 6FRUHV LQ D PDQQHU WKDW LV SHUIHFWO\ FRPSDWLEOH ZLWK
OLQHDU EXFNHW DQG JUDGHG SRVHW EDOORWV >@´ E\ XVLQJ
³6WUXFWXUH&KDLQV´ZKLFK UHIHUUHG WR WKH ORJLFDOFRPSDULVRQ
UHODWLRQVKLSV DPRQJ WKH FDQGLGDWHV DQG UHVWUXFWXUHG VFRUHV
IRUWKHYRWLQJ$OWKRXJKWKHH[WHQVLRQRQ%RUGD&RXQWZRXOG
VDWLVI\WKHVLWXDWLRQEXW WKHUHDUHVWLOO OHDNRISURRIVRQLI LW
FRXOGEHXVHGHIIHFWLYHO\IRUQRQOLQHDUEDOORWVWKURXJK%RUGD
&RXQW $OVR RWKHU VFKRODUV DOVR UHVHDUFKHG RQ WKH
FRPSXWDWLRQDOLPSDFWRISDUWLDOYRWHV>@7KH\DOVRFODLPHG
WKDW ³ZLWK DQ HOLPLQDWLRQ VW\OH YRWLQJ UXOH OLNH VLQJOH
WUDQVIHUDEOHYRWHSDUWLDOYRWLQJGRHVQRWFKDQJHWKHVLWXDWLRQV
ZKHUH VWUDWHJLF YRWLQJ LV SRVVLEOH ZLWK VFRULQJ UXOHV DQG
UXOHV EDVHG RQ WKH WRXUQDPHQW JUDSK SDUWLDO YRWLQJ FDQ
LQFUHDVH WKH VLWXDWLRQV >@´ $V WKH FRQVHTXHQFH ³WKH
FRPSXWDWLRQDO FRPSOH[LW\RI FRPSXWLQJ D VWUDWHJLFYRWH FDQ
FKDQJH >@´ ZLWK WKH SDUWLDO RUGHU 6R JHQHUDOO\ WKH
FRPSOH[LW\ RI WKH FRPSXWLQJ SURFHVV ZRXOG EH LQFUHDVHG
VLJQLILFDQWO\ WKURXJK GLIIHUHQW NLQGV RI YRWLQJ DOJRULWKP $





5HJDUGLQJ WR WKH DSSOLFDWLRQ FDVH DQG DQDO\VLV WKH PRVW
FUHDWLYHSRLQWVRI6HTXHQWLDO3DLU5DQNV\VWHPDUH
&RPSDULQJ WKH UDQNLQJ RUGHUV RI HDFK SDLU RI WKH
FDQGLGDWHV WR WKH IXOO SHUPXWDWLRQV DQG WKH ILQDO UDQNLQJ
UHVXOWZRXOGQHYHUVKRZWLHV
1RW IRFXVLQJ RQ SLFNLQJ D VLQJOHZLQQHU EXW RQ
GHWHUPLQLQJWKHIXOOUDQNV
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